We show that cyclic quantum evolution can be realized and the Aharonov-Anandan (AA) geometric phase can be determined for any spin-j system driven by periodic fields. Two methods are extended for the study of this problem: the generalized spin-coherent-state technique and the Floquet quasienergy approach. Using the former approach, we have developed a generalized Bloch-sphere model and presented a SU(2) Lie-group formulation of the AA geometric phase in the spin-coherent state. We show that the AA phase is equal to j times the solid angle enclosed by the trajectory traced out by the tip of a generalized Bloch vector. General analytic formulas are obtained for the Bloch vector trajectory and the AA geometric phase in terms of external physical parameters. In addition to these findings, we have also approached the same problem from an alternative but complementary point of view without recourse to the concept of coherent-state terminology. Here we first determine the Floquet quasienergy eigenvalues and eigenvectors for the spin-j system driven by periodic fields. This in turn allows the construction of the time-evolution propagator, the total wave function, and the AA geometric phase in a more general fashion.
I. INTRODUCTION Considerable interest has been generated by the recent discovery by Berry' regarding the geometrical phase factor associated with the adiabatic transport of a quantum system around a closed circuit in some parameter space. In addition to the "normal" dynamical phase aD= --t t t dt, a geometric phase factor PG(C), now known as the Berry's of the Berry phase without recourse to adiabaticity. The AA phase is a more general concept' and is associated with the evolution of any cyclic state, i.e. , a quantum state~P(t) ) which returns to itself, apart from a phase factor, after some time T:~g ( T}) = exp(i+ }~g(0) ), where 4 (total phase) =aD (dynamical phase)+pG (geometric phase).
The AA geometric phase pG is related to an holonomy associated with parallel transport around the circuit in projective Hilbert space. The importance of the AA formulation is that it applies whether or not the Hamiltonian H{t) is cyclic or adiabatic. The AA geometric phase only depends upon the cyclic evolution of the system. This establishes a simple connection of the geometric phase to the Aharonov-Bohm effect" which does not invoke the adiabiticity of the circuit. The AA phase has also been recently detected experimentally by means of NMR interferometry. ' In this paper we consider the Aharonov-Anandan geometric phases for the cyclic quantum evolution of any spin j driven by periodic fields. We note that while Berry's 
Equations (9) and (10) Equation (24) '(t) Pa= -j f (1 -cos8)dg, (29) where C is the closed loop traced by the vector n(t). Equation (29) is a main result of this paper which states that the AA geometric phase pq for spin-j systems with
Hamiltonians of the form -B J [Eq. (2) ] is equal to j times the solid angle Q(C)= 1 (1 -cos8)dg enclosed by the trajectory n(t). For the special case j=-, ', Eq. (29) reduces to the known result. ' C. Solution 
@=jcoT -2mj .
The dynamical phase an is determined by [to mod(2n. )] with Em =km jco.
To diagonalize f, a rotation in the xz plane is neces- 
Equation (65) 
